Title: SIX-AXIS SURROUND SOUND PROCESSOR WITH AUTOMATIC BALANCING AND 
CALIBRATION 

Abstract: 

A surround sound processor system (108) for multichannel redistribution of stereophonic signals (2, 
4) has digitally controlled gains in each input and each output channel, controlled by a 
microprocessor (51), which receives an input signal from a microphone (74) placed at the preferred 
listening location within the listening area (72) for automatically balancing the input signals (2, 4) and 
setting both input and output gains during a calibration process so as to provide the listener with the 
best possible surround sound reproduction of the stereophonic source material. As a visual aid, the 
microprocessor displays menus and messages on a video screen (78), and a visual display (88) 
shows the relative levels of the six axes of control signals within the surround sound processor. 
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m$*iy*t • 7nyhOt< 4 fei:t^ • 7oybot<*^i:<D^o^^ y F7 

feT, • 7n>M?©A7J# r^fl^S^J (left heavy) £Jgfc>n 

ztZKit, m^xti^^^jiw^y^micmmL c^rcit, m-** 
ji<D?-fy%±.mK$mLT) , waot, fcn&cfc 

-try^ . 7uyh<Dm*w-&m%<Dmm<DMfc, x^y^u 2 03^7^ 

D^^^n, 3 7f7^C2 0U(Dm f$9<f)^ I53 0W^ 
T\ VuteMZo ty* -7uyh<Dm%&fflRM<DM&, ft^Wb^tlfc 

t^Li:(aot, » (-rV~fe-7Vl/) tSctm, ^tl^^T, 37 
2 0 1 mmfiR 2 1 3 i:X>f yf-U 2 0 4 i:^ICTtItML, X 

BX^iMtS D , ilKU 2 0 5MU2 0 6 FTllfF 
£tU 7^n^©LEFT_HEAVY&t>'RIGHT_HEAVYfi^^^C, fcXttfJ^T 1 -^ 
;VOW7^imil»^tt, ATjft^H l W777 F • ^77 F 

E 2 0 5, E 2 0 6Rtf E 2 0 7 fr^^f 7o7n-b y-tf- 5 1 t^*TS^^ 
*©0S^M%^T&D, ^tUCj^T, ^7tt, 05, H9MI10^ 



(22) #S2 0 0 0- 5 0 9 2 2 0 



m 5 £#J8*r S 0 1 OT^7 ^ F • y-^ y F • 7°n-fc >y >y F 1 

fcfcf, L10R1^ L4M'R 4 ft^©A^M^©^JS*TS 1 O^ril^L 

0 0 0*^1 1 1) ^MtSo cnf»©v;l/f^l/^^U 3 0 l&tfU 3 0 2 

it, mmmm$-f7°cD 4 0 5 1 (^^^#^^§^©^^7°©^^ 
j^Tfeftj^nr^s) ©fc©T?&« 0 iNHfi^ffl^r, xJ]<D£n$>t>\ & 
(Dmmmt%ct%ffi±t%£ttf'v%%o ^a.-f-^y^mmt 

^^e^e^fi^»n.-^cj;S)i^cjS^LT, 0 1 <Dv^n7°n-fey 
-9-5 lfr^USo ^l8^*rsfcJ6tcBI5tctt^nTttV^V^^ t;1/^7V 

3 0 istfu 3 0 2©x 1 -x 7 vytDzn^ntff^y f t<DMKiz, 

f* v^/l/ • stf-r y i/ 3 U 3 0 3 0'U 3 0 4 • -fe 5 3 y ^ 

^ftfrSA^RTtrefct), Ifal 0 kQ©®mft^rf3^7°DS 1 2 6 7-0 

1 ot^So Bi5^$nTv^^i?tt, *^yy°7\j 3 0 5©mh«^r 
3 1 9*M&M.WMt>\ ^fy->H^^U3 0 3<D-m%WML^yy7°u 

3 0 5<Dfcfc}JlK^Z>BS&tWtfiR3 1 8^111^7^ FKm&mffitKfr 

4 3 3 0 3©7-f^WtfU 3 0 3 © L h°yfr£> H tfy^irf £ Mtl 



(23) #S2 0 0 0- 5 0 9 2 2 0 

t> mmm^mtu^n^o nyfy^c 3 o i m'c 3 0 3», ?^y%*-7* 

mmmc$5^Ti%mit (equalize) U £ D ffiM?^TOn-;l/^7(roll-of 1)£ 
'^7fU30 lMU 3 0 2 ^Cxv^/l/ 

• j^wh^^u 3 o 3&tfu 3 o 4*m^&<it<D®mz. ?^y%. m 
o cwa^t, m i &r>i2^f^>3 # i i o, ii2, i i4^ 

i/B*-ZU 4 0 l*fflV^TV^|^fi|©|HlgSA^ ^79^ F • 77 y F • 7°n-b 

7^nr 1 2 zA^o^n^enow^^-v^wcfcv^Tfflv^^ ^mm^m 
lit, mx\ mi i^mmLrmm^n^o B6m m^Ms§g3 i©7V^;i/ 

• ^>3^U3 0 1 ^7X • t^y^»p n p^D S 1 8 
0 2T^5 0 

Wy77U4 0 2tt, BlMB2»tlfc/^y77 3 2W„ Cfi 

, (equalization stage :^F{fc©) £r0Srf LT 

^nt^So THXftitTte, 7a> • 7^;!/^ (equalization 

f i 1 ter : #f t7 ^ 71/ ^ ) rT^-Z?& S d J«:££ tl § o 



(24) #S2 0 0 0- 5 0 9 2 2 0 

8©P»0S§K"eS^o Z(DM$&TIZ, 02©f^f^^ • X7°'J >y^ 1 4fr 

?,©3-3© rx7°u^hj fi^ii 5<D?ft?fti^ /^yyyt^y/^^tK^- 
pizn, 6~D<omti*M&t2> 0 ztiztKomtHt, mt^x-v (led) 

o 2}:fi^ti^„ 

MiS^^MiPfi^^ll^^^t^lj-rs^onT, LEDD501-D506 
<D^<Dl"Di)\ ZtDnWLZ^frtl'Pftfrtin^L, tot, xVX7°Wfr\ ^ 

0 7OS?E 5 0 1 K#£5n;fcM#LED_DIMfcj\ h 7>^X^Q 5 0 2^ 
LTLEDD50 1 - D 5 0 6 te&*&£n*«&fE£^{fc£ , £* C fcfc <£^T, x 

S?E 5 0 2 t^Btlfcf^C F/C Btt, Hfcffll^tU ^777U50 
4& N fi^, ffiirCR 5 0 9*MT> r^^ypj L E DT?&£ D 5 0 IK 
& 0 fi^R 5 1 OMR 5 1 1^#^^7>7*U 5 0 5%^t&Jy^ 
-ZIZ, filnR 5 1 2^/fLT, TCFJ LEDT$§D 5 0 2t«^§ 

K^W) ^ L E D D 5 0 1 - D 5 0 Q<D? ft? ftKMLT^ MW^l (anti-p 
arallel) 

^?E 5 0 3 K^^fttc LB/R Bft^ gJtMW£ C D 4 0 5 3 # 
^7°4^CM0SX^7f^LT, /Vy77U 5 0 6SOW;^^U 5 0 
7KWm2ft, Cft Zlt, rRBj&O^rLBj LEDT*$SD 5 0 3StfD5 
0 fi^R 5 1 3 MR 5 1 6?ft?ft*mi&t&Wm.*M@&&o X^>y 
fU50 ltf*yT%>Zt%Kl^ HtUZ, E 5 0 4K#*.£nS^M0N0_BAC 
KSftWW£^«5%SOT$>%;6 ! \ /^77U 5 0 6<DA77&S«n 
, LEDOD 5 0 3 WD 5 0 4 &^T£tl&</\ 

iSB^E 5 0 7^x.P>:ftfcL F/RFf§tt, X^y^U 5 0 2RtfU 5 0 3 



(25) #S2 0 0 0- 5 0 9 2 2 0 

^rffijMLT, A777U 5 0 8MVy^U 5 0 9^MD, ffijftR 5 1 7S. 
R 5 2 O^LT, TL Fj Rtf TR Fj L EDT^SD 5 0 5 0 6 

n«o MONO_BACKSfi^*V\-T Tfe & £ X^7^5 0 3t: 

£oT, iin^OLEDtt LB/RBATJfcJS^FU 7°n -fc >y -9"^ 4 F 
X7°Uy h##tt^&tc+-v>-fe;l/$nSo JSB^E 5 0 6fc:#S.5n* 
CORNERJi)GICJ(ILL{i^Wt%£fJ#k:^ RB/LBfg^, f?U\ ^7 7 
7U 5 0 8^\(DXtitrj:^^ CO^tCtt, ;fcfc©n^y*fcj\ ^C££^%< 
> tot, LEDD5 0 3-D 5 0 6O4Ot^m t7CfS^^o 

LEDD501-D5 0 6 8 iC^tlTfe D , 7j^L B, 

LF, CF, RF, RBW7^yF (SURROUND) ^X7°W« 
7^;l/±©jim{uM^^D> Hti^<D^Mt, 0 7tfe/^ntV^„ LE 
Dtt, ^VXt©LDG3 9 0 2 (It) %MWi5mmX2mm05e 

£<D7°n-t?X^ X-r^#»fi^Wa^tlTl^i:#«^^, W)]'V&Z> 
cht}ilt^^§„ tfr^ • tVX* • 7°^WCD7°l/-t&H(Dl 

TO^V-XSM^Jl^^^LV^O^-v^/l/ • ?-c>z5-%.%&5Kmm-$ 
KTfc^b*rso fer, m^mw^Wt&m^yY -v^yY --full 



(26) #S2 0 0 0- 5 0 9 2 2 0 

> t&a##T?&£AUTO_BAL_WINDOW, LEFTJIEAWZ&tfRI GHT_HEAVY 

ssns^ttift&y^^fiii^ SJPix^wcfcits^n-fey-y- • nr 1 2 2© 

7;l/diJXA©Xf7 7°tt, WDT$§„ START £^;Wtfr£ 

AUTO_BAL_WINDOW{i^«, fXb2 0 3^T, a^^SO^H^W 

TOJALJINDOW^WfitOM?^ ^x >y 7 L»£o 

ft^AUT0_BAL_WIND0W*VN^Tfe§fiMC)MffiC)P B 1^«, M^LEFTHEAVY&tfR 
IGHTHEAVYtf, fX h 2 0 4&tf 2 0 6 £ ioT, 7 ^f^f 

WJ7f (glitch) ^|BH«xxyrx»f^»f £ 0 ekd^^^l 

T\ ^©T-^XiDftlftltfLT, x^— <D#£L&^H§fc^ Xn >y 7 2 0 
7 7°2 0 2-2 0 7©t<t«t§ 0 



(27) #S2 0 0 0- 5 0 9 2 2 0 

LEFTJffiAVYff^V vf X& % M&K fci\ ^^Vb ^\ ^7^X2 0 8 



1M y^'^yh^ fX h 2 0 9 fTlJ^^tl§M^||/jN©»» 

b^yx^ybt§„ 

hLC0UNTA^^fcA,«/jN©SSCHINtc5lIB*rS ^ fXh 2 0 9tt, 0 
9©T»;l—7lc5M-f So f?£J\ fXh21 CHC&^T, AUT0_BAL_WIND0W 
tf/^<D%%X%>%fr£ofrtf : 3- x'y^tl, fXf2 1 HC&^T, LE 

FT_HEAVYAV\>r©SSl?*SA^9A^f I'^SW. fX h 2 1 2 T\ %<D 

Kit, "ttltt, ^7^X2 1 4«'>2tU ^77X2 1 

1 5^IA^tl§o fXh2 1 CHC&^T, LEFT_HEAVY#^^Stfn-^ 

Xu-t?x^ ^7 7X2 0 5tMLt, feWyxW^^yh^ 

-tfp^-TSo <K0fr^«. fXb2 1 0tfS£tfn?& US 0 

RIGHTJffiAVYfi^ftWTMTOT^ ^CTxtMffl£nSfr\ 

£1\ -V^il/Ollfl^M^^^ RIGHT_HEAVY^#W 

n - % § S T% W&<0 f * ;l4Hl£Jf i&n£ # 5 0 

0 9 XIZ, t-X h 2 0 6 ^\ RIGHTJffiAVY^*W , T?&3 ^J»ff Stl^C 
«\ £fJWy7°/l/ • 777^ #y XX 2 1 6 Kte^X^Vt V 

•$n, mmK$\Mir&%x\ fxh2 1 7ttwfx7X?w 0 fxh2 

1 8^fel>TAUT0_BALJIND0W^^^(D^^Tfe§^^«, RIGHTJffiAVYff^ 
, fXh2 1 9ttVTA^©^^^ fXh 2 2 0tt, 



fefJ«fi^mto^-&^o St>\ 31M2 2 < D fc^OfcfetC, 

^tl£ 0 AUTO_BALJINDOWff^^xX h 2 1 8T'n-i:&§*\ Xfci\ RIGHT_H 
EAVYft^xXb2 1 9 TD - ^ § ^© H 5 ^Tfe § i -pt , ;I/-7°«, t£ 

LEFTHEAVY £ R I GHT_HEAVY h <D |Sn7a #AUT0_BAL_W I NDOWAV S Mffl© Pel £ 

tz.fi 1 -Dtm^t 5 X% *) , ^EHIfciu ^7^X2 2 6^2 2 70^^5 
tefciu rX h 2 0 2 K&^X, mzSt^y • ;V-^cA«cfctcft«o 

7^7p 7°p ^7-9-5i^l(d^x7 *5i^w^^ff *r s c &38?£ flS T* 
LEiff § c £ t, nrtgTfeSo 

So 

Mft&V-XfcftLTtf;, a^, *~ rVtf • f— 7<Dtctb<D rK;l/lf (Do 
lby) W/l/j &2©tfiGEl^;l/**#GEU IW^yFWWSftto 
^Tt>^ST?&£ 0 $5HE7°P-feX(D@flfy2;, ^X-rA^\0AX70^Wy^ji 



jmr Xh\,%, mwK, mmm*<mz><DxtiK^%.&titT»%>& 0 v 

^tlTl^gWilCauto balance)£ffl^T\ AtlKISlfZM^ U^As^y? 

Wi^imXitr^^ s ^m^lc\m\y^(0\Xmmmt (representativeav 
eraging) %£V&)£mW£&<DVy7Mcm&ir& : rX VT*$>& 0 

mi om r;i/^uXA^, starts 30 i^ictf«^ 

X b 3 0 2 £#tr 0 f-X b 3 0 3 A*1H- F«^tl/c^^ 9 ft^^J 
BfLT, ^^ft^iii^:^ iOT-FIB:ny ho-MlsI1-«„ 

m 



3&U L©i-f(a§IM gi(D3>bD-;i/. ;^;l/8 o^'Jtnys 

0 6ta^ £»#R»iiU £»^ v R<DxXb 
3 0 7^in o i^§»^;^D feTte&*Kt)fcj\ 7o7^3 0 8tt 

£<Dftf&VlZs fi^§ W;l/^-rX h 3 0 9 ££^TS*P D fclfl^l^ 

*§^a^ 7;l/rfUXAtt, 7°n-feX^EXIT (*S7) m?3 l 3tMt§it 



(31) #S2 0 0 0- 5 0 9 2 2 0 

0 1 i 7;i/^u XAtt, S?4 0i ^Murr^^ti, xx F 4 0 21? 
«U FfO\ t^Wfi'^^nSo rXh4 0 3tcfc^Tf-xy^A^$n 
fcfctfc^ AUTO_CALIBRATE^-F*WR^tli:, S/X"rA«\ rX F 4 0 4 fcfc 

*fiy^t5o ^^Tftltn^ feiJ7nyb (LF) ft^M7H7^2 



ZftZtU CF, RF, RB, LBMCBm t^T©ft^;^fXf 
S^oT^-To JfOi 9 %fc£D^fe 7^7 'J >^ • X7-^C§W, Pel 
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